DESPITE modern methods of investigation those cases of endogenous uveitis in which the aetiology is known with certainty are few, so that this group of diseases remains to-day one of the major problems of ophthalmology. For example, statistical studies show that, of all causes of blindness, uveitis is responsible for 7 95 per cent. in England and Wales (Sorsby, 1950), 8 per cent. in Norway (Holst, 1952), and 11 -9 per cent. (Cowan and English, 1941) and 11 5 per cent. (Hurlin and others, 1947) in the United States.
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The clinical classification of uveitis into anterior or posterior, acute or chronic, serous or plastic, gives little information as to the underlying pathological process and it has been suggested that endogenous uveitis may be more usefully grouped as " granulomatous " or " non-granulomatous " (Woods, 1947 (Woods, , 1949b . These terms relate the clinical picture to the histological changes and thus separate two types of inflammatory response, of which " granulomatous " is believed to signify a direct infection of the uvea and " non-granulomatous " a sterile allergic reaction.
That this classification has much to commend it is shown by the advances it has stimulated and by its wide acceptance in ophthalmology, but it is doubtful whether its basic assumptions are wholly tenable. The evidence that granulomatous lesions are necessarily infective and non-granulomatous reactions allergic in origin is certainly not generally true (Ashton, 1954a) , and in ocular pathology the cause of these two histological reactions is frequently obscure.
It would seem that, if we are to advance our knowledge of the aetiology of uveitis, it would be well in laboratory studies to abandon any preconceived notions of classification, to carry out an unbiassed investigation of each case irrespective of its particular clinical features, and subsequently to attempt a correlation of the findings. To this end we have carried out a number of investigations of a series of cases of uveitis irrespective of their clinical classification, and have later considered the findings in relation to the site of the lesion, e.g. anterior, posterior, or pan-uveitis.
The main methods used in these studies have been:
(a) Comparing blood and serological findings in uveitis with the findings in control groups; (b) Observing the response of lesions to specific therapy; (c) Attempting to isolate infective agents from the eye.
(1) General Considerations.-The total number of patients referred was 200 (106 females and 94 males); these have been classified by age, sex, and clinical category in Table I (opposite) . From the analysis of the series in Table I It is, of course, possible that both these points are merely artefacts due to the small number of patients in each group and to the fact that the series as a whole does not represent, for reasons previously discussed, a true random sample of uveitis cases. It would, therefore, be unwise to reach any firm conclusions upon questions of age, onset, and sex ratio from our figures. It is interesting to note, however, that a higher incidence of anterior uveitis in females has also been reported by other investigators. Sorsby (1950) , in a statistical survey of causes of blindness in England and Wales, reported a female/male ratio of 4 2/2 7 1-55 for iritis and iridocyclitis. Muller (1950) found a predominance of anterior uveitis in females, and also noted that posterior uveitis was more common in the male, with no sex differentiation in pan-uveitis.
In the whole of our series ten cases (5 per cent.) were under 16 years of age, a similar incidence to that of Kimura and others (1954) Thus in none of our cases could the uveitis be ascribed with certainty to either syphilis or gonorrhoea; it would appear that during recent years there has been a yet further decline in the importance of venereal infection in the causation of uveitis in Great Britain.
3(a) Middlebrook-Dubos Test.-This was carried out on the first hundred patients and was positive in thirteen cases. Active extra-ocular tuberculosis was present in only one of these patients, whereas in two with old treated pulmonary tuberculosis (one with tuberculous adenitis and one with lupus vulgaris) the test was negative. The results bore no relation to a clinical diagnosis of tuberculous uveitis, and, furthermore, a control group of one hundred cases showed a similar incidence of positive results. The Middlebrook-Dubos test has, therefore, proved to be of no value in our hands and we have not confirmed the suggestion of Brodhage (1951) and Fine and the whole group and in the various groups, follow closely those to be expected in the population at large (McDougall, 1949) . Table III shows, however, that high cutaneous sensitivity appears to be more frequent in those patients with anterior than in those with posterior uveitis. (d) Eosinophils.-An eosinophilia was considered to be present if there were more than 350 eosinophils per cu. mm. This was found in seven cases, three with anterior uveitis, three with posterior uveitis, and one with pan-uveitis. Of these seven cases, that with pan-uveitis had received para-aminosalicylic acid therapy and this probably accounted for an eosinophilia of 880 per cu. mm. One of the patients with anterior uveitis was a small boy who had had one eye removed previously for the same disease; no aetiological diagnosis could be made on either clinical or histological grounds. The remaining five patients all possessed toxoplasma antibodies in their serum and two also had a monocytosis. The toxoplasma antibodies may well be significant in view of the recently described eosinophilia that may be found in certain cases of glandular fever syndrome from which toxoplasma have been isolated.
(e) Monocytes.-In twenty cases the monocyte count rose above an absolute value of 550 per cu. mm., which is usually taken as the upper limit of normality, but no relationship could be found between monocytosis and any other factor. U) Lymphocytosis.-No cases were found in which there was an absolute lymphocytosis unless there was a concomitant rise in neutrophils and no importance could be attached to these findings.
(5) Brucella Agglutinations.-Serum agglutinations were set up against standard suspensions of Brucella abortus and B. melitensis. Living organisms were not used. The test was performed at 56°C. and read after standing at 4°C. overnight; 103 cases were tested in this way with two positive results.
One patient with anterior uveitis agglutinated B. abortus to a titre of 1/40 but a positive titre at this level is of doubtful value. Examination of Wassermann sera in Great Britain showed that about 15 per cent. agglutinated B. abortus to a titre of 1/40 or over, so that neither the titre level nor the incidence of this positive case differs from that to be expected in the population at large.
In the second case a melitensis suspension was agglutinated to the same titre; as this patient was a Cypriot with proven Behset's syndrome, there seems no reason to doubt that this was an incidental finding related to an old infection.
The findings do not therefore suggest that brucella infection plays an important role in uveitis in Great Britain. On the other hand, its significance may be less negligible than it at first appears, for our series of cases is small, skin testing with brucellin or brucellergen was not carried out, and the agglutination test is known to be not infrequently negative in proved cases of brucellosis. Thus Barrett and Rickards (1953) (Beverley and others, 1954 ).
- Table IV shows that in all groups of uveitis the incidence was above this figure, being most significantly raised in the posterior uveitis group (67 7 per cent.).
In the complement-fixation test there is some doubt as to the significance of low titres, but several workers have studied the " normal " incidence of positive results. In Great Britain, using normal adult serum, Cathie and Beverley and others (1954) found 1-3 per cent. positive at titres between 1/5 and 1/10. Thus it would appear that, for titres of 1/10 and under, the " normal" incidence of positive results is unlikely to exceed 5 per cent. and is probably even lower. In none of our two-hundred patients was the titre positive above 1/16, and in only two did it rise above 1/8, so that the titres fell within the " normal" range, but our figures in Table IV show a high incidence of positive results in all groups as compared with these figures, and once again this is particularly evident in the posterior uveitis group (28 -2 per cent.). It has been suggested that a positive complement-fixation test is an index of activity (Cathie, 1954) , so that, in considering localized ocular lesions, it may be that the combination of a positive dye test and complement-fixation test, even although within " normal limits ", is of greater significance in assessing activity than (Table IVA) are Positive found to approximate to the "normal" figure Anterior ...
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In Table IV this group contains only small numbers of any one disease it is difficult to interpret the findings. It is of interest, however, that three of the positives were cases of Eales's disease and that in each of these both the dye test and the complementfixation test were positive. We would suggest, therefore, that it might be of value to investigate further the possible role of toxoplasma as one of the aetiological agents in this obscure disorder.
The recognition of the importance of toxoplasmosis in ocular disease is a recent development; its role in congenital chorioretinitis is already fully appreciated, but in acquired uveitis, although recent papers have shown that it is known to be of importance (Wilder, 1952; Hogan and others, 1952; Duke-Elder and others, 1953; Woods and others, 1954; Jacobs and others, 1954a) , its exact role is much more difficult to assess. In some previous surveys, for instance, it has been the custom to accept positive serology as evidence of infection only when the titres were above those found in the " normal" community. Thus Feldman (1952) and Woods and others (1954) based their analyses on such figures, but it has since been shown conclusively that viable toxoplasma may exist in the eye without stimulating the production of high levels of antibody (Jacobs and others, 1954b) , or that if high titres are produced they may fall rapidly to " insignificant" levels (Ashton, 1954b) (1952) ; furthermore, in our study, when the number of positive cases over and above the number to be expected in a control group was estimated, it was found to be as high as 25 per cent. of the whole group of cases of posterior uveitis. We feel, therefore, that, although the titre levels are not diagnostic in individual cases, they do show a striking association between toxoplasma infection and posterior uveitis, thus confirming the report of Woods and others (1954) .
It is difficult to believe that this association is not aetiologically significant. In the future, when toxoplasma can be isolated more readily from cases of uveitis, and when specific therapy becomes available, the true explanation of this relationship should become apparent. At the present time it can only be said that toxoplasmosis appears to be a major aetiological factor in acquired posterior uveitis; the low serum antibody levels, even in the presence of active lesions, warn us that the problem of toxoplasmosis in ocular disease may be a very different one from that in systemic infection.
There is already evidence to show that the eye may behave as a separate unit, both in such allergic reactions as tuberculosis (wherein the degree of ocular sensitivity may not necessarily parallel that of cutaneous sensitivity; Woods, 1947) , and in such immunological reactions as leptospiral uveitis (in which specific antibody may be locally produced and give rise to aqueous levels exceeding those in the serum; Goldmann and Witmer, 1954) .
It is conceivable, therefore, that small localized lesions within the scleral envelope may react quite differently from extra-ocular foci and cannot always be assessed by the same serological criteria. Hence, although certain serological criteria, such as a high titre, a rising titre, or a negative result, are essential to establish or exclude the diagnosis of toxoplasmosis in a given case of uveitis, low titres by no means exclude toxoplasmosis as the cause of the uveitis. (7) Anti-streptolysin Assays.-Since the original observations of Schone and Steen (1951) that acute iritis may be associated with a significant increase in the antihaemolysin titres of the patient's serum, a similar report has been made by Leopold and Dickinson (1954) . Analysis of our own cases also shows that in the anterior uveitis and " other " groups there were more positive results than in the groups of posterior uveitis and pan-uveitis, but the numbers in each group are too small to be of much significance. To overcome this difficulty, sera from 89 cases of anterior uveitis sent in for Wassermann reactions were compared with a similar group of sera from 106 ophthalmic patients without anterior uveitis, thus providing sufficiently large numbers for statistical analysis. The results are shown in Table V. In Schone and Steen (1951) and Leopold and Dickinson (1954) , and closely corresponds to the titres associated with rheumatic carditis (Coburn and Pauli, 1932, 1935) in which the role of the streptococcus is more surely established. We are in agreement with the observation of Bjork (1947) that no single titre can at present be considered of diagnostic value in any individual case of uveitis.
Our own study, however, shows in addition that the incidence of raised antistreptolysin titres is almost exclusively confined to the anterior uveitis group. As is well known, the presence of antistreptolysins in the sera indicates no more than a previous streptococcal infection, and gives no information of the degree of streptococcal hypersensitivity; nevertheless, the higher titres obtained in the group of anterior uveitis support the contention of Woods (1949a) that " non-granulomatous " uveitis-which is predominantly anterior-may not infrequently be due to an underlying streptococcal hypersensitivity. It will be recalled that Woods (1954) found a specific hypersensitivity to various strains of streptoccoci in 89 per cent. of patients with an allergic type of uveitis, whereas such sensitivity had a " normal " incidence of 20 per cent. in patients with infective uveitis.
There is, therefore, good reason to suppose that a certain proportion of these cases is associated with streptococcal infection. Unfortunately here again the diagnosis of an individual case is a matter of great difficulty and at the present time the multiple skin-testing method advocated by Woods appears to offer the most promising line of investigation. It is well to remember, however, that, even with the 42 separate strains he recommends, we are dealing with only a fraction of the possible variants of the streptococcus and that, moreover, we are completely ignoring the possible role of organisms other than the streptococcus.
In conclusion, it is clear that the laboratory investigations carried out on our series of two hundred cases of uveitis gave little assistance in establishing the cause of the condition in individual cases. In not more than 10 per cent. was a certain pathological diagnosis established and in a large percentageprobably of about [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] per cent.-we obtained no indication of the possible nature of the disease. On the other hand, when the findings were grouped and considered in relation to the site of the lesion, a striking association between anterior uveitis and streptococcal infection, and between posterior uveitis and toxoplasma infection was revealed. In the future much valuable information may be acquired by investigating these two apparently important causative agents, particularly with regard to the treatment of toxoplasmosis; when a completely effective protozoacide is discovered, an important advance in uveitis therapy may possibly ensue.
